Protein phosphorylation in intact superior cervical ganglion during regeneration.
The incorporation of radioactive phosphate into proteins of both normal and regenerating superior cervical ganglion nerve of the rat is reported. Incorporation studies carried out by in vitro and in vivo methods are compared. In the in vitro method, excised intact ganglia or their homogenates were incubated in the presence of inorganic phosphate or ATP, respectively, under various conditions. Proteins were analyzed by gel electrophoresis followed by autoradiography, in which quantitative but not qualitative differences between regenerating and control cases were apparent. In the in vivo procedure, inorganic phosphate was injected into the living animal 4 h before removal of ganglia. At least fivefold more proteins became labeled in vivo than in vitro, whereas no similarity in the pattern of labeling between the two methods was observed. For example, the most heavily labeled protein in the in vivo method, tentatively identified as microtubule-associated protein-2, was not detected on autoradiograms of proteins labeled by the in vitro method. In this latter method, an 85-kDa species and growth-associated protein-43 were always labeled, and the extent of their phosphorylation was enhanced by the additional presence of phosphatidylserine and Ca2+, a result indicating that these labeled species are substrates of protein kinase C. The in vitro conditions also led to the labeling of proteins identified as alpha- and beta-tubulin. Comparison of the methods suggests that removal of the ganglion interferes with the function of protein phosphorylation systems and that this effect involves elements of the cytoskeleton.